Abstract
Introduction
Jinhaku Sonan (1892 Sonan ( -1984 was a Japanese entomologist, who lived and engaged in entomological research in Taiwan from 1908 to 1947. His research was mainly on biology of insect pests and their control, but he also described a fair number of species-group taxa in the Lepidoptera and Hymenoptera (mainly parasitic Ichneumonidae), having contributed greatly to understanding of Taiwanese insect fauna (Japanese Society of Applied Entomology and Zoology 1984). Sonan, possibly based on his scientific interest, worked intensively on social wasps; he described 17 nominal species-group taxa in the social wasp subfamilies Polistinae and Vespinae. Of them, three were from Japan [Polistes yamanakai Sonan, 1937 (= Polistes nipponensis Pérez, 1905 ; Vespa matsumurai Sonan, 1935 (= Vespa ducalis Smith, 1852 and Vespa esakii Sonan, 1935 (= Vespa ducalis) ], and one from the Philippines (Ropalidia horni Sonan, 1938) , and the other 13 were all described from Taiwan. The namebearing type specimens (holotypes and/or syntypes) of all the 13 taxa described from Taiwan and two from Japan (Polistes yamanakai and Vespa matsumurai) are in the collection of the Taiwan Agricultural Research Institute at Wofeng (hereafter abbreviated as "TARI"). Sonan did not designate the holotypes for some of his social wasp species-group taxa, and his type specimens (holotypes, paratypes and syntypes) have seldom been referred to in taxonomically proper ways since the original descriptions. Accordingly, taxonomic status, valid or synonymous, of some of Sonan's social wasp taxa has been discussed without referring to the objective references, namely the name-bearing type specimens.
In his review of the Taiwanese social wasps, Starr (1992) failed to properly treat the Sonan's syntypes (for the case of Polistes formosanus, see also Saito et al. 2007) . Yamane et al. (1995) referred to the holotype of Parapoly-♀ in TARI]; Starr, 1992: 113-114, part .
Parapolybia varia (Fabricius)
Vespa varia Fabricius 1787: 293. Parapolybia varia (Fabricius) : Sonan 1944: 343-344; Starr 1992: 112-113 .
Subfamily Vespinae Genus Vespa Linnaeus

Vespa affinis (Linnaeus) Apis affinis Linnaeus 1764: 417
Vespa formosana Sonan 1927: 125-128 [lectotype ♀ (here designated) in TARI; synonymized under Vespa affinis (Linnaeus) by Bequaert (1936: 345) and the synonymy was confirmed by Bequaert (1939: 42) ]; Sonan, 1929: 145-146 . Vespa affinis (Linnaeus) : Starr 1992: 102-103 . Fabricius 1775: 363; Starr, 1992: 103 . Vespa nigrans du Buysson: Sonan 1929: 141-142 . Smith 1852b: 46; Sonan 1929: 144-145; Starr 1992: 103-104 .
Vespa analis Fabricius Vespa analis
Vespa basalis Smith Vespa basalis
Vespa ducalis Smith
Vespa ducalis Smith 1852a: 39; Sonan 1927: 128-129; 1929: 138-140; Starr 1992: 104-105 .
Vespa mandarinia Smith
Vespa mandarinia Smith 1852a: 38; Starr 1992: 105-106 . Vespa magnifica var. nobilis Sonan 1929: 140-141 [holotype ♀ in TARI; treated as a subspecies of Vespa mandarinia by van der Vecht (1959:220) ; synonymized under Vespa mandarinia Smith by Starr (1992: 105) Vecht (1959: 230) ; synonymized under Vespa velutina Lepeletier by Starr (1992: 106) Smith in Horne & Smith 1870: 190 . Vespa wilemani Meade-Waldo: Sonan 1929 : 146-147 Starr 1992 .
in ambiguous manner.]
Vespa vivax Smith Vespa vivax
Genus Vespula Thomson
Vespula arisana (Sonan) Vespa arisana Sonan 1929: 147-148 [holotype ♀ in TARI] . Vespula arisana (Sonan) : Starr 1992: 108-109 .
Vespula flaviceps (Smith)
Vespa flaviceps Smith in Horne & Smith 1870: 174, 191 . Vespa karenkona Sonan 1929: 148 [holotype ♀ in TARI; treated as a subspecies of Vespula flaviceps (Smith) by Yamane et al. (1980: 16) ; synonymized under Vespula flaviceps (Smith) by Starr (1992: 109) (Sonan) by Yamane et al. (1980: 16)] . Vespula flaviceps (Smith) : Starr 1992: 109-110 .
Vespula rufa (Linnaeus)
Vespa rufa Linnaeus 1758: 572. Vespula schrenckii (Radszkowski) : Starr 1992: 110.
Taxonomic notes on species-group taxa described and/or recorded from Taiwan by J. Sonan
Below are our taxonomic notes on Sonan's social wasp taxa, including designation of the lectotypes of four species-group taxa, based mainly on examination of specimens in TARI. The names of species-group nominal taxa are those cited by Sonan and the taxa are arranged according to the order given in the above checklist (except for Vespa (Provespa) dorylloides). The currently valid names of the taxa to which the specimens that Sonan examined actually belong are given in brackets. 
Polistes
♂
in TARI that were identified as P. olivaceus by Sonan; they are from Ako, Hokoto (or Bokoto or Hookoto), Horisha, Kagi, Koshun, Nanto, Rimogan and Taihoku. All of them except one P. rothneyi ♀ from Kagi were revealed to belong to P. jokahamae.
Polistes jokahamae Radszkowski 1887 [Polistes (Gyrostoma) rothneyi Cameron 1900]
Judging from the Japanese name that he used for this nominal taxon, Sonan's (1943: 475) "P. jokahamae" seemed to be P. rothneyi. Sonan (1943: 475) Sonan (1927) described this species based on females (body length 16 mm, wingspan 30 mm, fore wing length 14 mm) and male(s) (body length 16 mm, wingspan 40 mm, fore wing length 18.5 mm) from Horisha, Jukirin (Shinchiku), Kan-shirei, Keibi, Namakaban (Niitaka-yama), Rikiriki, Sôzan, Taihoku and Urai. He, however, gave neither number of specimens he examined nor any collection data for each specimen. Saito et al. (2007) designated a female specimen collected in "Taihoku" as the lectotype of Polistes formosanus Sonan, 1927 ; the only specimen from the type series available to them at that time. Saito et al. (2007) provided a picture showing all the labels accompanying the lectotype and detailed description of adult morphology. In TARI, we located the following specimens that could be from the type series, and thus are paralectotypes. Based on their morphological characteristics they all could belong to Polistes formosanus.
Type material. PARALECTOTYPES of Polistes formosanus Sonan, 1927 (all specimens except for the first one have the Sonan's identification label "Polistes Nitobe" and "3155". Sonan (1938) ♂ collected in Taihoku, which seem to be those referred to by Starr (1992) . Although the number of the male specimens (four) is larger than that Sonan gave (three), judging from their label data, these specimens are highly probably from the type series.
The specimens examined are as follows, and the first-listed specimen is here designated as the lectotype of Polistes shirakii Sonan, 1943 
Icaria variegata (Smith 1852) [Ropalidia fasciata (Fabricius 1804)]
Sonan (1927: 122), without giving any locality record, listed "Epipona variegata Smith", "Icaria picta Sauss." and "Icaria ferruginea Matsumura (nec Fabricius)" as synonyms of Icaria variegata, and mentioned that this species could be distinguished from I. ferruginea by having paired yellow lateral spots on the second metasomal segment. Sonan (1935a: 199) listed, as synonyms, "Epipona variegata Smith, 1852 Smith, [1852c ", "Icaria variegata Smith" of de Saussure (1853), Smith (1857 ), Dalla Torre (1894 , and Bingham (1897), "Ropalidia variegata" of Bequaert (1918) and Yano (1932) , "Icaria picta de Saussure" of de Saussure (1854) and Kuroiwa (1926) , "Icaria pendula Smith, 1857", and "Icaria ferruginea" of Matsumura (1908 Matsumura ( , 1910 , Kuroiwa (1908) and Matsumura & Uchida (1926) . Sonan (1935a) mentioned that this species was common in Formosa (=Taiwan) and Okinawa, and recorded the following localities in Taiwan: Batoran (Karenko), Choshu, Heito, Kagi, Koshun, Kotosho (Botel-Tobago), Nanto, Raisha, Rokki, Sankaikeki, Shinchiku, Taihoku, Tainan, Taito and Urai.
Ropalidia taiwana Sonan 1935 [Ropalidia taiwana Sonan 1935]
Sonan ( ♂ specimens marked as "Allotype" or "Paratype". Sonan (1935a: 202) , as the allotype and paratypes collected in Kuraru on "Oct. 13 1926" and "Oct. 14 1926", listed 6 ♀ and 4 ♂ and 3 ♀ , respectivey. The recognized discrepancy between the number of specimens given in the original description and that actually exist in TARI could have been because of incorrect labeling or a misprint. Also, Sonan (1935a: 202) listed a specimen with collection data "Koshun, March 25 1930" as female, but it is actually male. Among Sonan's social wasp taxa, this one needs special attention to discuss its taxonomic status. Our conclusion, as outlined below, treating Parapolybia takasagona as a valid species is tentative. In order to establish a well corroborated species-level taxonomic system of the Parapolybia indica group, to which P. takasagona belongs, further intensive studies that covers various "populations" are required. Sonan (1944) recognized four nominal species in Parapolybia occurring in the territories of the Japanese Empire of that time. They were: P. varia (Fabricius 1787) , which Sonan considered to occur in Taiwan and main islands of Japan; P. disticha (du Buysson 1913) Sonan" and "78" , is hardly considered to be discolored in contrast to Starr's (1992) and Yamane et al.'s (1995) , and it well matched the original description (Sonan 1944) . The labels of collection data for female paratypes are as follows: 2 Starr (1992) examined these type specimens in TARI and concluded that P. takasagona is a valid species, differing from P. varia (Fabricius 1787) . He treated P. takasagona as the senior sysnonym of P. nodosa van der Vecht, 1966, which was described based on the holotype ♀ collected at Pilam [= Beinan, ca. 22°45' N, 121°01' E] in Taiwan and the female paratypes from four other localities in Taiwan, and Burma (Tenasserim), China (Fukien), India (Umbaso) and Thailand. However, Starr (1992) referred neither to the conditions of female occipital carinae in type specimens of P. takasagona nor to that given in the original description of P. nodosa. That is, the female occpital carina is complete in the holotype of P. takasagona while it is obliterated ventrally in P. nodosa (van der Vecht 1966: 23) . Yamane et al. (1995) examined the holotype of P. takasagona and concluded that P. takasagona was a junior synonym of P. indica (de Saussure 1854) because "The holotype specimen [of P. takasagona] has complete occipital carina on gena, which is the most reliable characteristic that constantly separates P. indica from the other Oriental congeners [P. varia and P. nodosa] ." Another reason for their synonymy was that "the occurrence of P. indica in Taiwan has been strongly suggested by a female specimen collected by Dr. Kenji Ohara near Hsitsun, Taoyuan (1000-1200 m alt.) and three female specimens housed in the Department of Zoology, Taiwan Museum (Taipei)." They also mentioned that "the structural characteristics [of the holotype of P. takasagona] well agree with those [= structural characteristics of P. indica] mentioned by Vecht (1966) ." However, the female structural characteristics that van der Vecht (1966) mentioned are only "Occipital carina complete, extending to the base of the mandi-bles. Length (h. + th. + t.1 + 2): 14-17 mm, rarely only 13 mm" (p. 23). Yamane et al. (1995) referred to the color pattern of the holotype of P. takasagona that it is "in accordance with that of P. indica", but they did not mention to which of van der Vecht's (1966) subspecies or forms their "P. indica" corresponded. Yamane et al. (1995) also mentioned that "Sonan's description of male antenna undoubtedly shows that the males examined by him are also of P. indica." This statement might have been made by referring to van der Vecht (1966) ; but the male characteristics of P. indica given in van der Vecht (1966: 23) are only "Antennae long and slender, the third and fourth segments more than six and four times as long as wide, respectively." Thus Yamane et al.'s (1995) synonymy was based on poor grounds and Parapolybia takasagona Sonan should be treated as a valid species at least until the concepts of P. indica and nominal species-group taxa that are now treated as subspecies of P. indica are established. Type material. In TARI, we located only the following specimens that could be from the type series of Vespa formosana. LECTOTYPE (designated here): one queen (body length 28 mm; wing span 46 mm; fore wing length 20 mm), with labels of Type label, "Taihoku / 3.VII 1926 / Col. J. Sonan", "Vespa formosana / Sonan", and "161". PARALECTOTYPES: one worker (body length 21 mm; wing span 33 mm; fore wing length 16 mm), with Type label, "♀ type", "Kagi / 14 VI 1926 / Toyota", "Vespa formosana / Sonan" and "162"; and 1 ♂ (body length 19 mm; fore wing length 18 mm), with Type label, "type ♂ ", "Vespa formosana / Sonan", and "163" but without any collection data label. These specimens could be those that Starr (1992) refered to as "types examined". Sonan (1929) Takezaki, 15.IX.1926 (J. Sonan) . Among these specimens those with asterisks had been collected before year 1927 when the original description of Vespa formosana was published, and at the localities mentioned in the original description; they could be examined by Sonan when he prepared the original description. However, Sonan (1927) did not mention any variation in color pattern or morphology, and thus we conclude that the original description was based on the three specimens (one queen, one worker and one male) with the Type labels. The queen specimen from "Taihoku" that has a label of specimen number "161" is here desiganated as the lectotype of Vespa formosana Sonan 1927. The worker from "Kagi" (specimen number "162") and the male with specimen number "163" are paralectotypes. Bequaert (1936: 345) , on the strength of the original descriptions and specimens from "Takao" and "Hu Sia" [unrecognized locality], synonymized this nominal taxon under Vespa affinis (Linnaeus) . Later he (Bequaert 1939: 42) confirmed his own synonymy, mentioning "Dr. K. Yasumatsu sent me recently a specimen of what is called V. formosana by Japanese entomologists." However, Bequaert's synonymy has long been overlooked. Van der Vecht (1957 , 1959 did not refer to this synonymy, Kuo (1984) and Kuo & Yeh (1987) used V. formosana to describe ecological aspects of this species, and finally Starr (1992) referred to Sonan's types and recognized the synonymy of V. formosana with V. affinis but did not refer to Bequaert's synonymy. The lectotype (and also paralectotypes) of Vespa formosana here designated belongs to V. affinis and the synonymy of Bequaert (1936) has been confirmed. . We did not examine these specimens, but judging from Sonan's description of body size and marking pattern his specimens could all belong to V. analis. Sonan (1929) also referred to the median tooth in the apical emargination of female clypeus, the most pronounced characteristic of Vespa analis; but it is notable that Sonan mentioned that some specimens lacked this tooth [it was possibly rudimentary but not completely disappeared]. The size of the median tooth is known to be variable (Bequaert 1939: 37; van der Vecht 1957: 4) , occasionally even "small or rudimentary." Starr (1992: 103, fig. 16 ) mentioned that V. analis "is known only from a few medium-elevation localities in the central part of the island [=Taiwan]", but among the localities recorded by Sonan, "Karenkô", "Shinchiku" and "Taihoku" are low-elevation localities.
Parapolybia varia
Vespa nigrans du Buysson 1903 [Vespa analis
Vespa basalis Smith 1852 [Vespa basalis Smith 1852]
Sonan (1929: 144) mentioned that this species was common in mountainous areas in Taiwan, and recorded it from Arisan, Bakuras (Karenkô), Heito, Rônô, Horisha, Kobayashi, Musha, Rikiriki, Rimogan, Tabô, Taihoku, Taipin, Taito, and Ugan (Rato). Kuo and Yeh (1985) metioned that this species might make its initial nest in a cavity or low vegetation and relocate the nest high in a tree when a colony has produced a certain number of workers. Sonan (1929: 145) stated that he saw hornets going in and out of a small hole on the ground (a nest was under the ground) at Jûjiro [= crossroad] in Arisan in 1918 [month was not mentioned] and that they seemed to be V. velutina. Sonan (1929: 144) listed four workers with the collection data "Arisan (Jûjiro, 5000 ft.) 2-23.X.1918 (Coll. J. Sonan, M. Yoshino)." Sonan did not explicitly refer to a species for the owner of the underground nest, which suggests that these four workers could not be collected from it. If Sonan observed the underground nest in early summer, his observation may suggest the nest-relocation habit of V. basalis.
Vespa ducalis Smith 1852 [Vespa ducalis Smith 1852]
Sonan (1927: 128) described behavior of a V. ducalis female foraging on a Polistes formosanus colony nested under the eaves of his house (possibly in Taichung or its vicinity). Sonan (1929: 138) listed 28 ♀ (21 queens and seven workers) and 1 ♂ from Arisan, Horisha, Kagi, Koshun, Kuraru, Kôtôshô, Musha, Nanto, Raisha, Rengechi, Ryutan, Shinchiku, Taihoku, and Urai. He referred to color variations and conluded that sorror would be treated as an aberrant form of V. ducalis rather than a variety. He also stated that this hornet was the "archenemmy" of Polistes species in Taiwan and was also known to attack honeybee hives. It is well known that V. ducalis specializes on hunting independent-founding polistine wasps, such as Polistes and Parapolybia (Sakagami & Fukushima 1957; Matsuura 1984) . Starr (1992) , on the other hand, mentioned that V. ducalis in Taiwan hunted honey bees in a specialized manner; that is, "V. ducalis hovers in front of the entrance [of a bee hive] and dashes at bees in flight." However, there is no observation that V. ducalis attacks a bee hive as V. mandarinia or V. soror does. Sonan's statement of "bee hive attacks of V. ducalis" could be based on his treatment of "soror" as an aberrant form of V. ducalis.
Vespa ducalis ab[erration] soror du Buysson 1905 [probably Vespa mandarinia Smith 1852]
We failed to locate, in TARI, the following specimens that Sonan (1929) Sonan (1929: 140) Van der Vecht (1959: 220) treated this nominal taxon as a subspecies of V. mandarinia, and Archer (1995) proposed to replace "nobilis" as the name of a subspecies of V. mandarinia with the informal color form name "Taiwanese". By listing "Vespa magnifica Smith var. nobilis Sonan, 1929" in the synonym list of V. mandarinia, Starr (1992) has synonymized it under V. mandarinia; judging from the labels attached to the holotype, C. Starr examined the holotype before the manuscript of his article (Starr 1992 ) was prepared.
Vespa flavitarsus Sonan 1929 [Vespa velutina Lepeletier 1836]
Type material. Sonan (1929) described this nominal taxon with the designation of the queen with collection data "Taiko-san (Kagi), 4-10.II.1924 (Coll. M. Kato)" as the HOLOTYPE. The holotype is in TARI and has labels of "Mt. Taiko, Ka-/ gi Gun 3350 ft / Feb. 4-10 -1924 / Col. M. Kato", Type label, "Vespa ♀ / flavitarsus Sonan /det. J. Sonan", and "160". Sonan (1929: 143) listed the following specimens designated as PARATYPES; we located in TARI those that are marked with asterisks and those for which different number of specimen (s) Van der Vecht (1959: 230) (Archer 1991 (Archer , 1994 ) treated V. wilemani as a color form of V. vivax. Vespa vivax shows a disjunct distribution, occurring in the Hymalayan range (from Kashmir to southern Tibet and northern Myanmar) and mountainious areas in the south-western China (Sichuan, Yunnan) and Taiwan.
Vespa arisana Sonan 1929 [Vespula arisana (Sonan 1929)]
Type material. Sonan (1929) Yoshino). Of these paratypes, only a single female from "Arisan" and the female from "Horisha" were located in TARI.
Vespa karenkona Sonan 1929 [Vespula flaviceps (Smith 1870)]
Type material. Sonan (1929: 148) described this nominal taxon based on 3 ♀ with the collection data "Karenkô (3000-6500 ft.), 20.VII-4.VIII.1919 (Coll. T. Okuni, J. Sonan, K. Yoshino)". Sonan intended to designate the holotype and paratypes, and he mentioned "Type: Body length 14 mm Wing span 23 mm (length of fore wing 10 mm. Paratype: Body length 12-14 mm. Wing span around 23 mm (length of fore wing around 10 mm)" [in Japanese]. In the description of characteristics, he referred to variations in the marking pattern of the clypeus in a rather ambiguous way in terms of the holotype designation. That is, he mentioned that "the clypeus has a dark ferruginous, longitudinal, median line, which does not reach to mid-length of the clypeus" [in Japanese], which would have been the state in the specimen that Sonan intended to designate as the holotype. Then he gave variation in parentheses that "this line varies with individuals, such that the line is medially interrupted to become spots or completely disappeared" [in Japanese]; these two states could have been of the two specimens that Sonan intended to designate as the paratypes. In TARI, there are 3 ♀ with the same collection data and identification labels, "Formosa / Karenko, -19. / VII 20-VIII 4. / T. Okuni, / J. Sonan, / K. Miy., M. Yosh." and "Vespa / karenkona Sonan / Det. J. Sonan". The female with Type label has the head and left fore wing detached [we glued them on the attached identification label]; its body length was measured about 13 mm, the right fore wing is about 9 mm long, and the clepues has no dark marking. The other 2 ♀ have a Paratype label: their body lengths are about 11 mm and 13 mm, and fore wing lengths are about 9.5 mm and 10.5 mm; the clypeus of the smaller specimen has a dark ferruginous, longitudinal, median band, while that of the larger specimen has only a small dark spot. This observation that only the smaller specimen has the dark median band (or line) on the clypeus suggests that his description of the variations in the marking pattern of the clypeus were not for the paratypes. In conclusion, we have treated the specimen with Type label as the originally designated holotype.
Without examining the holotype of Vespa karenkona Sonan, Yamane et al. (1980: 16) treated this taxon as a subspecies of Vespula flaviceps. Starr (1992: 109) , giving "Vespa karenkona Sonan 1929: 148 [types examined: holotype worker, 2 paratype workers]" in the synonym list of Vespula flaviceps, formally synonymized Vespa karenkona under Vespula flaviceps.
Vespa 4-maculata Sonan 1929 [Vespula flaviceps (Smith, 1870)]
Type material. Sonan (1929) described this nominal taxon based on the single female with the collection data "Arisan, IV.1914 (Coll. M. Maki)". In TARI we located a single female (queen) with the labels of "VI 1914 / Arisan / Col. M. Maki", "5472", "Vespa sp. / Det. T. Shiraki", "Vespa / 4-maculata Sonan / Det. J. Sonan", Type label, and "168". Although the month of collection given on the label is different from that mentioned in the original description, this specimen should be the HOLOTYPE of Vespa quadrimaculata by monotypy. Yamane et al. (1980) , without examining the types of both V. quadrimaculata and V. karenkona, synonymized the former under the latter. Based on their observation on colony populations of three nests collected at Kwantauchi in Nantou, they concluded that "quadrimaculata" was the queen caste and "karenkona" was the worker caste of the same species. Starr (1992: 109) , giving "Vespa karenkona Sonan, 1929: 148-149 ♂ labeled as being collected in Johor (in the Peninsular Malaysia) had been correctly labeled. However, considering the facts that Taiwan is far from the distribution area of the two Provespa species and no other records of Provespa from Taiwan is present, it is hardly acceptable that the specimens labeled as being from "Kagi" and "Kotosho" (if it is Lanyu [= Orchid Island]) had been correctly labeled.
Key to currently valid Polistes species occurring in Taiwan
A total of 13 nominal species of the genus Polistes are recognized in the Taiwanese fauna. All of them but P. huisunensis Kuo, 1987 were recognized by Sonan. As noted above (see Polistes mandarinus var. eboshinus) and also by Starr (1992) , there seem to be a few more Polistes species (described and/or undescribed) occurring in Taiwan. The following key is primarily based on that of Starr (1992) , and we added characters that would make the key to work only for valid species currently recorded from Taiwan. In other words, those that are not keyed out with this key would be new to Taiwan and/or undescribed species. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .P. (Gyrostoma) Second metasomal sternum evenly and weakly rounded, in lateral view gradually and weakly swollen toward its posterior margin, with ventral margin evenly and weakly curved (Fig. 1) Female clypeus just below tentorial pits barely swollen anteriorly, with lateral margins in frontal view weakly convex (see Saito et al. 2007 : fig. 2A ,B), thus in lateral view passing into supraclypeal area smoothly or with very slight convexity (see Saito et al. 2007 : fig. 2H ). Male clypeus with suture for dorsolateral margin barely visible. Male terminal flagellomere proportionally shorter, about 2.8 times as long as its basal width (see Saito et al. 2007 : fig. 2I ). Furrow between metanotum and propodeum deep (see Saito et al. 2007 : fig. 2K) Saito et al. 2007 : fig. 2A,B) , thus in lateral view with more or less distinct convexity in supraclypeal area. Male clypeus with suture for dorsolateral margin visible. Male terminal flagellomere proportionally longer, about 3.4 times as long as its basal width (see Saito et al. 2007 : fig. 2J ). Furrow between metanotum and propodeum shakkow (see Saito et al. 2007 : fig. 2L ) P. (Polistella) japonicus de Saussure 10.
Female clypeus slightly higher (distance from bottom of dorsal emargination to apex) than wide (distance between upper points where clypeus touches eyes) (Fig. 6 ). Female (often male) frons, vertex and mesoscutum substantially red-to reddishbrown-marked. Female mandible yellow. Second metasomal sternum in lateral view with ventral margin broadly rounded in anterior one-third to half of the segment (Fig. 2) Propodeum with paired wide yellow bands. Pronotum behind pronotal carina red with narrow yelow borders in front and behind. Female clypeus yellow to yellowish orange, with narrow dark band on each side. Second metasomal sternum in lateral view strongly swollen ventrally in anterior one-fifth to one-fourth of the segment (Fig. 3) Medium-sized, robust wasp; fore wing length 10-14 mm. Metanotum in lateral view at its front edge projecting up, not in continuous line with scutellum. Median excavation of propodeum shallow, but more or less defined laterally, wide, anteriorly wider than or as wide as posterior width of disk of metanotum. First metasomal tergum robust (Fig. 4) , slightly longer (distance in lateral view from posterior margin of basal slit for reception of propodeal suspensory ligament to the posterodosal end) than high (in lateral view hight at the posterior margin), about 1.2 times as wide (maximum width in dorsal view) as long; in lateral view basal truncation distinct. Second metasomal sternum in lateral view strongly swollen ventrally in anterior one-third of the segment, then ventral margin angulate (Fig. 4) . Male terminal flagellomere very long, about 3 times as long as its basal width (see Starr 1992: fig. 40j ). Female gena mainly red, with continuous red band next to eye. Female cypeus relatively densely punctured (Fig. 8) Small, medium-robust wasp; fore wing length 8-10 mm. Metanotum in lateral view at its front edge in continuous line with scutellum. Median excavation of propodeum shallow, ill-defined laterally, narrow, narrower than posterior width of disk of metanotum (Fig. 10) . First metasomal tergum not so robust (Fig. 5) , about 1.1 times longer than high, about 1.1 times as wide as long; in lateral view basal truncation not so distinct. Second metasomal sternum in lateral view swollen ventrally in about anterior one-third of the segment, then ventral margin rounded (Fig. 5) . Male terminal flagellomere shorter, less than 2 times as long as its basal width (see Starr 1992: fig. 40i ). Female gena mainly red only in lower one-third to half, without continuous red band. Female cypeus relatively sparsely punctured (Fig. 9) P. shirakii. 3, 7. P. takasagonus. 4, 8 . P. huisunensis. 5, 9-10. P. eboshinus. 1-5. First and second metasomal segments, lateral view. 6-9. Clypeus. 6. Indicating width (w) and height (h) of clypeus measured. 8-9. Showing punctures on right half. 10. Metanotum and propodeum, posterolateral view. Scale 2 mm for 1-5, 10; 1 mm for 6-9.
Notes on the types of the nominal species-group taxa described by J. Sonan from Japan and deposited in TARI
Polistes yamanakai Sonan 1937 (= Polistes nipponensis Pérez 1905)
Compared with Polistes mandarinus de Saussure 1853 from China, Sonan (1937) [Obira] , and Nagasaki). All of these types are in TARI.
Type material. The HOLOTYPE, of which the head is detached and glued on a card, is lacking both antennae leaving only the scapes intact; it is labelled "Tokyo / 2-VII-1931 / M. Nakamura", "Polistes / mandarinus ♀ / Sauss / det. M. Yamanaka", "Polistes / yamanakai / Sonan", the circular type label, and "150". The PARATYPE ♂ has a label of collection data "10 [unreadable] 908 / Atami"). Each of six of the seven paratype females have respectively a collection data label as "VIII Tokyo / T. Shiraki", "ISE / 1928 / J. YAMANOUCHI", "Nishigahara / TOKYO / 24 V 1932 / Y. Nakamura", "Yamanashi / VII 1929 / C. Masuda", "Obira / Kyushu / 5-VIII-1932 / T. Shiraki", and "Nagasaki / 31 V 1913 / Y. Horikawa". One ♀ with Sonan's identification label and paratype label and "150" could correspond to the paratype ♀ mentioned by Sonan as "♀, Atami, Aug. 10 1908, T. Shiraki". All of these types belong to Polistes nipponensis Pérez, 1905 and the synonymy of Polistes yamanakai Sonan, 1937 under Polistes nipponensis Pérez, 1905 has been confirmed.
Vespa matsumurai Sonan 1935 (= Vespa ducalis Smith 1852)
Type material. Sonan (1935b) , having compared with Vespa ducalis var. pulchra, described this nominal taxon from Tokyo, Japan. He gave the same collection data "♀, Tokyo, Oct. 13 1932 (Y. Nakamura)" for the holotype and the paratype. In TARI, there are the following three female specimens: 1 ♀ labeled "Nishigahara / Tokyo /13 X. 1932 / Y. Nakamura", Type label, "Vespa / matsumurai / Sonan / DET. J. SONAN", and "164"; 1 ♀ labeled "Nishigahara / Tokyo /13 X. 1932 / Y. Nakamura", Paratype label, "Vespa / matsumurai / Sonan / DET. J. SONAN", and "165"; and 1 ♀ labeled "ISE / 1928 / J. YAMANOUCHI", "Vespa / matsumurai / Sonan / DET. J. SONAN", Paratype label, and "166". As Sonan (1935b) did not mention the specimen from Ise, the specimen does not have any type status.
